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Annotation. The article presents the issues of epidemiology, etiology and 
clinical symptoms of the skin lesions in workers at an electrolysis department of the 
aluminum plant. The clinical cases are presented. 




Vascular skin lesions in workers at an electrolysis department of the aluminum 
plant are the specific skin changes manifested as telangiectasias and occurred on the 
upper part of the body.   
Skin lesions on workers at an electrolysis department of the aluminum plant 
were first described in the late 1970s and early 1980s by researchers from USSR [1], 
Poland [8] and Canada [10]. Rash occurred among workers in the Soderberg 
electrolysis process and was more common among workers with longer seniority. 
The hypothesis has been raised that this eruption is related to ischemic heart disease. 
Nevertheless, the association between skin lesions and IHD is non-significant which 
suggests that this rash is an only dermatological problem [9]. The clinical 
significance of this pathology still needs to be defined. The mentions of the skin 
lesions are rare so far apparently due to a change in the technological process and 
conversion to the EcoSoderberg technology which reduces fluoride and gaseous 
hydrocarbon emission. 
There are following groups of professional vascular skin diseases according to 
classification suggested by Fedorov et al. (1991) [6]:  
1. Professional vascular skin diseases caused by the effects of chemical factors. 
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1.1. Professional angiopathy caused by the halogenated ethylene 
(polyvinylchloride, perchlorvinyl) in workers of leather substitute manufacture, 
plastics industry, paintwork material, and glue production. 
1.2 Professional vasculitides caused by the aromatic hydrocarbons. 
1.3 Professional vasculitides from the effects of antitumor antibiotics and 
cytostatics. 
1.4 Professional vasculitides caused by the phytoallergens. 
2. Professional vascular skin diseases caused by the effects of physical 
production factors such as local and general vibration, ultrasound, elevated 
atmospheric pressure, and lower temperature. 
According to the authors, the primary cause of skin lesions is the overall 
impact of fluoride, hydrocarbon, and heat radiation. The morbidity of this rash among 
the workers at an electrolysis plant is about 40% [3, 5, 7, 9]. Moreover, the lesions 
among anode workers are detected more often (up to 49%). The eruption among 
electrolysis workers is found in 25% of all the cases [2, 4]. 
The lesions are located on the upper part of the body (chest, back, shoulders 
and less frequently neck and face). They are round or oval macules with sharp 
borders. The color of the lesions varies from pink to cyanotic. Macules disappear 
during diascopy. The patients have no subjective sensation [4].  
Microscopically, nonspecific changes were found: dilatation of the capillaries, 
swelling of the endothelium, the presence of a ring of mononuclear cells around the 
vessels and fragmentation of the elastic fibres in the dermis. The changes affected the 
arteriolar, capillary, and postcapillary venular segments of the terminal vessels. 
The research purpose is a literature review and presentation of the clinical 
cases of skin lesions in workers at an electrolysis department of the aluminum plant. 
Materials and methods. The examination of patients at Ekaterinburg Medical 
Research Center for Prevention and Health Promotion in Industrial Workers of 
Rospotrebnadzor was held. The certifications of the working place were studied.  
Results and discussion 
Case 1. A-48-years-old man had a medical check-up at Ekaterinburg Medical 
Research Center for Prevention and Health Promotion in Industrial Workers of 
Rospotrebnadzor. The patient was presenting a rash located on the back, chest, 
abdomen and upper limbs. 
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The patient noticed the eruption more than 10 years ago after 7 years of 
working at the electrolysis department. There was no subjective sensation. The 
patient did not consult a dermatologist. After close-down 5 years ago no new 
elements appeared. The patient was diagnosed with hypermetropia, presbyopia, 
retinal angiopathy, and obesity. An x-ray revealed no skeletal fluorosis. 
Fig. 1. Purpuric macules on the skin of the back. 
Status localis (fig. 1): the lesions are diffused and symmetric. They are painless 
purpuric macules whitening on pressure, with sharp edges, and irregular shape, 
ranging in size from 0.5 to 5 cm. 
Case 2. A-55-years-old-man had a medical check-up at Ekaterinburg Medical 
Research Center for Prevention and Health Promotion in Industrial Workers of 
Rospotrebnadzor. The patient was presenting an eruption located on the back, chest, 
abdomen and upper limbs. 
The patient noticed the rash more than 10 years ago after 10 years of working 
at the electrolysis department. There was no subjective sensation. The patient did not 
consult a dermatologist. After close-down 5 years ago no new elements appeared. 
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The patient was diagnosed with presbyopia, retinal angiopathy, vasomotor rhinitis. 
An x-ray revealed the signs of skeletal fluorosis.  
Fig. 2. Purpuric macules on the skin of the upper and lower limbs, chest, 
stomach. 
Status localis (fig. 2): the lesions are diffused and symmetric. They are painless 
purpuric macules whitening on pressure, with sharp edges, and irregular shape, 
ranging in size from 0.5 to 5 cm. 
Working condition assessment. Main airborne contaminants at the 
electrolysis department were sodium fluoride, aluminum fluoride, fluorine hydride 
(maximum concentration limit excess 1,2-4.4 times), tarry materials (maximum 
concentration limit excess 7.5-16.5 times). The significant temperature drop is typical 
for a space microclimate from 0.0°С to +15.0°С during the cold season and from 
+10.0°С to +35.0°С during the warm season. 
Conclusion. The possible cause of the vascular skin lesions in workers at an 
electrolysis department of the aluminum plant could be the overall impact of fluoride, 
hydrocarbon, and heat radiation. The connection between vascular skin lesions and 
somatic pathology is not defined. It could be explained by the lack of long-term 
prospective studies. 
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Аннотация. В статье описаны совершенные во время эвакуационных 
мероприятий, проведенных на месте аварии на Чернобыльской атомной 
электростанции, ошибки и их анализ в соответствии с нормативными 
